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(54) PRODUCTION OF OPTICAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently and 
inexpensively mold an optical element of high accuracy. 
SOLUTION: In a method for producing an optical 
element by a molding method, a plurality of optical 
elements 2 are integrally molded and cut off after 
molding to form independent optical elements. A molded 
object 1 is attached to a jig as it is by stepped parts 3 
to be subjected to processing such as coating treatment 
and subsequently cut off to form independent optical 
elements. By this constitution, the handling of the 
optical elements during processing becomes extremely 
easy. 
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CLAIMS 



[Claim(s)] 

[Claim l] A manufacture method of an optical element characterized by fabricating two or more optical 
elements in a configuration which adjoined mutually and has been arranged to one, separating them to 
each optical element after shaping, and using them as an independent optical element in a 
manufacturing method of an optical element by the mold method [Claim 2] A manufacture method of an 
optical element characterized by carrying out coating processing to one side or both sides of an optical 
element with one, separating after that two or more optical elements fabricated by one to each optical 
element, and using them as an independent optical element in a manufacture method of an optical 
element of above-mentioned claim 1 [Claim 3] It is the manufacture method of an optical element of claim 
1 characterized by performing one shaping of two or more above-mentioned optical elements by injection 
molding, or claim 2. [Claim 4] It is the manufacture method of an optical element of claim 1 characterized 
by one shaping of two or more above-mentioned opt ical elements being performed by glass mold, or claim 
2. [Claim 5] A manufacture method of an optical element of either claim 1 characterized by fabricating a 
non-optical element portion for handling at one at the edge of an one Plastic solid of two or more 
above-mentioned optical elements thru/or claim A [Claim 6] A manufacture method of an optical element 
of either claim 1 characterized by fabricating simultaneously a mark used as aim for separating each 
optical element independently to an one Plastic solid of two or more above-mentioned optical elements at 
the time of optical surface shaping thru/or claim 5 iClaim 7] A manufacture method of an optical element 
of either claim 1 characterized by using as a square an optical element configuration separated to the 
above-mentioned independent one thru/or claim G 



(Translation done. I 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of an optical element, and the 
manufacture method of an optical element of having been especially suitable for manufacture of the 
optical element of a minute configuration. 
[0002] 

[Description of the Prior Art] Shaping optical elements, such as a plastic lens and a glass mold lens, were 
fabricated as an optical element which has the same configuration as a product configuration with 
independent shaping metal mold conventionally as shown in dr awing 5 . In order to produce an optical 
element efficiently by this shaping method, conventionally, two or more nests of optical element shaping 
metal mold were included in one die set metal mold, and the way only the number of nested fabricates an 
independent optical element by one shaping has become common as multi-cavity mo Id. In this case, since 
it was fabricated by the product configuration with each optical element cavity independent at the time of 
shaping, in the case of the plastics injection-molding optical element, the runner for supplying resin to 
each nest was prepared in metal mold, and the optical element of a product configuration was located at 
the branched runner's head. Therefore, except separating an optical element from a runner, after shaping 
was not accompanied by special machining, but had the merit that an after process was simple. 
[0003] However, by this method, the resin material of portions other than the optical element called the 
runner and spool will become useless. Moreover, if a runner's path was not able to be made not much 
small but it became a small optical element, in order not to check the flow of resin, since a runner's rate of 
a volume ratio became very large compared with a lens and metal mold near the runner was not able to 
get cold easily with the heat of resin, it was easy to produce the thermal imbalance of an optical element 
shaping cavity and since, it became diHlcull: to carry out cooling solidification av homogeneity, 
nonconformity had been producer! when fabricating the optical element of high degree of accuracy. 
10004] In the glass mold optical element of the conventional method, although much shaping with a 
picking mold was performed similarly, the primary operation glass member currently called preforming to 
each cavity was supplied, and they were taken out with the gestaltof the independent optical (dement of a 
product configuration after shaping. However, with the miniaturization of an optical element, preforming 
also becomes small and handling becomes difficult. Therefore, it was low as the shaping picking number 
of reliability of supply or extraction increased. Moreover, in the glass mold, since it became shaping in an 
elevated temperature, the time amount which heating and cooling take was long, and the cycle of shaping 



became long and caused the cost high. 
100051 

iProblem(s) to be Solved by the Invention] Conventionally I these I, by the fabricating method, since 
shaping was performed as an independent optical element of a product configuration; for the object which 
is after processes, such as acid resisting and protection, the coat processing performed to an optical 
element front, face also attached shaping optical elements in the fixture one by one, and was performed to 
the vacuum evaporationo machine etc. When the optical element became very small, since this activity 
had the coat fixture close to optical measuring area which it not only takes time and effort dramatically 
but supports t he optical non-measuring area of an optical element, a part of optical surface might become 
shade to the source of vacuum evaporationo, and coat processing might become nonuniformity. If the 
magnitude of an optical element becomes small, it will become a rapidly big problem, and in an optical 
element with a diameter of about 0.5mm, the additional coverage for holding almost to a coat fixture on 
an optical element is lost. Furthermore, it was dramatically difficult for the optical element small in this 
way to convey deciding each direction and sense, since it adheres easily with static electricity, or to fix. 
The trouble in such conventional technology can be conventionally called fundamental technical problem 
of fabrication technology based on the shaping gestalt of an optical element. This invention conquers 
these troubles and aims at fabricating and manufacturing an efficient optical element with a high 
precision. 
100061 

[Means for Solving the Problem] A manufacture method of an optical element of this invention is 
characterized by fabricating two or more optical elements in a configuration which adjoined mutually and 
has been arranged to one, separating to each optical element after shaping, and considering as an 
independent optical element in a manufacturing method of an optical element by the mold method. A gap 
is set muiually and arrangement of an optical element on a Plastic solid may be arranged, even if an 
optical surface adjoins mutually. 
[00071 

[Embodiment of the Invention] As for two or more optical elements fabricated by the up Norikazu object, 
it is desirable to process coating processing etc. on one side or both sides of an optical element with one, to 
separate to each optical element after that, and to consider as an independent optical element. Thereby, 
the handling of the optical element in a processing process becomes very easy. Moreover, it is desirable to 
fabricate simultaneously the mark used as the examination when separating an optical element at the 
time of optical surface shaping. Thereby the accumulated error when separating an optical element one 
by one and going is avoidable. And these manufacture methods are advantageous when manufacturing a 
small optical element with inject ion molding especially. 
[00081 

lExamplel Hereafter, with reference to a drawing, this invention isexplained lo details about an example. 
One example of the shaping gestalt of the lens by this invention is shown in drawing 1 . This extends a 
part for the flange 1 1. of the conventional lens 1.0 shown in drawing 5 . and is equivalent to what unified 
1(5 pieces. The level difference section 3 is the portion for using as the grasping section at the time of 
anchoring to a fixture, or conveyance prepared in the suitable part of Plastic solid 1. 2 is an optical - 
surface. Although an optical surface 2 sets a gap and is arranged in the example, of a graphic display, it is 
not necessary lo say that it may adjoin mutually and you may be located. Plastic solid 1 is the gestalt of 



this as ; and if there is need, coats, such as acid resisting, washing, etc. will be made, and it is cut 
eventually and let it be the independent optical element product 4 ( drawing 3 ). 

10009] As for cutting precision, about 10 micrometers is obtained easily that cutting should just use the 
dicing saw used for cutting of a semiconductor wafer etc. At this time, a resin material is applied to the 
really fabricated optical element, or the tape is stuck and backed, if a resin material setfe the amount of 
slitting as the depth which is not separated, an optical element does not come apart about resin, but after 
cutting can perform washing, conveyance, etc. with one. What is necessary is just to strip from backing 
resin to obtain the optical element of each. Since the physical relationship of each optical element is being 
fixed to the same location as the time of shaping by backing resin, this can be easily performed using a 
cheap automatic machine etc. 

[0010] In order to raise cutting precision more, on Plastic solid 1 with which the optical element was 
really fabricated as shown in drawing 2 Since the accumulated error for every cutting is not included even 
when repetition cutting is carried out many times if the aim 5 for cutting is fabricated by the convex or 
concave as marks, such as a line and a point, simultaneously with an optical surface 2 and it cuts by 
positioning this mark using an image processing etc., The cutting plane where location precision is high is 
acquired to each optical surface. Thus, since the cutting plane with a sufficient location precision with an 
optical surface can poke and apply an optical element 4 to the criteria member 6 by the ability making 
this into the opposition reliance section like drawing 3 , can include it in an object and can realize little 
setting up of eccentricity it can make product yield of an inclusion object high. Moreover, in using 
revolution unsymmetrical sides, such as a cylindrical lens, it also produces the effect referred to as being 
able to check the direction of a bus bar easily by relation with a cutting plane. 

1.0011] Drawing 4 is the final product gestalt of the components 7 called the flying head for high density 
optical recording manufactured by the method of this invention. The pickup lens 2 for magnitude to be 
the magnitude like lmmx2mm, and write information in an optical disk side, or for this component read 
is really fabricated. Conventionally the pickup lens for optical disks fabricated the lens whose diameter is 
about 4mm in the simple substance configuration, and after it carried out the coat, it mounted it in 
components with a big detection arm head etc. by methods, such as adhesion. However, the detection arm 
head became small like this flying head by highcapacityizing and densification of storage capacity in 
recent years. The lens diameter carried in connection with this becomes 0.5mm order, and shaping, a coat, 
handling, etc. have become very difficult. According to this invention, by more than one's adjoining and 
carrying out simultaneous shaping of the flying head united with the pickup lens, it is stabilized 
efficiently and thermally and can fabricate to high degree of accuracy 
10012] 

I Effect of the Invention] by the manufacture method of this invention, since it really considered as the 
shaping gestalt, and optical non-measuring area is inevitably alike and becomes large compared with an 
independent shaping gestalt, in coat processing, it can attach with additional coverage to a coat fixture, 
and ean prevent an optical surface becoming shade by coat processing. Moreover, with that setting of 10 
optical elements can be performed by anchoring to 1 time of a coat fixture in the case of drawinir 1 . and a 
byway lens, a Plastic solid really serves as handling and cone magnitude exactly, and setting becomes 
easy, really cut with a Plastic solid - since the optical (dement is densely located in a line in the amount of 
detached buildings of****, even if it uses the same vacuum evaporationo machine, a merit, like many 
optical elements are set and the coat of them can be carried out rather than it sets an independent optical 



element io a coat fixture arises, it is possible to gather the reliability and effectiveness of coat processing 
substantially, and reduction of coat processing cost can be aimed at. Especially, to a coat fixture, if the 
non optical element portion installation and for becoming empty, and it being sufficient and making 
handling easy is really prepared in the Plastic solid so that cutting clearance can be carried out at an 
after process, these effects can be improved further. The more the cutting cost per independent element 
being reduced to several I further / l/J by all being able to cut elegance by straight-lines I about 8 times of I 
cutting if cutting is the one Plastic solid of drawing 1 , really putting two or more Plastic solids in order 
further, and cutting, etc. and an optical element become small, it can produce efficiently and cheaply and, 
the more has the marked outstanding effect compared with a conventional method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing_ll It is the conceptual diagram showing one example of the shaping gestalt of the lens by this 

invention. 

[Drawing _2l It is the conceptual diagram showing other examples of the shaping gestalt of the lens by this 
invention. 

[Drawing 3} It is explanatory drawing of the inclusion condition of the optical element product by this 
invention. 

[DrawingjJ It is the conceptual diagram showing other optical element products by this invention. 
[Drawin g_5l It is explanatory drawing showing the configuration of the conventional lens. 
[Description of Notations] 

1 Plastic Solid 2 Optical Surface 3 Level Difference Section 

4 Optical Element Product 5 Aim for Cutting 6 Criteria Member 

7 Excitation Light Plane of Incidence 10 Lens 11 A Part for Flange 
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